Introduction
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Supramolecular coordination networks assembled from tunable ligands and transition metals have recieved great attention due to their intrinsic structural characteristics and applications in polymer design and materials science. [1] [2] [3] [4] [5] [6] The archetypical design utilises bridging organic ligands as ridgid supports to link central 25 metal ions in an ordered lattice, creating extended, multidimensional networks. [4] [5] [6] Functionalisation of the ligand shell allows the properties, topology and geometry of the extended network to be tailored, allowing new functional materials to be developed. As such, the metal-ligand interaction is 30 an important building block for the design and manufacture of organic solids and metal-organic frameworks (MOFs). [4] [5] [6] Control over the polymeric architecture of the network is, nevertheless a major challenge, governed as it is by additional 35 experimental factors such as the oxidation state of the metal, the coordination geometry, the metal-to-ligand ratio, the nature and spacer length of the bridging ligand, the presence of solvent molecules and the nature of the counter-anions. 4 ,7 Subtle modification to any of these parameters can significantly alter the 40 structure of the complexes produced, generating for example classical monomeric, mononuclear species, linear chain polymers or extended three-dimensional networks. [4] [5] [6] The diverse coordination chemistry associated with the Ag(I) ion 45 as a consequence of a 4d 10 configuration allows for a variety of different coordination geometries to be achieved, thus making silver an attractive and preferred choice of metal for constructing supramolecular networks. [4] [5] [6] 8 Furthermore, short Ag···Ag contacts between neighbouring metal centres and the greater 50 influence of intermolecular interactions and crystal packing forces associated with a weaker silver-ligand bond contribute to the formation of the extended structure. 5, 6, 8 Additional benefits of silver over other metals include the ability to simulatneously bind to hard (O,N) 6, 9 and soft (S) 6, 10 donor atoms and the availability 55 of a wide range of silver(I) salts, enabling the contribution of the counter-anions in the extended network to be analysed.
The polycyclic aromatic hydrocarbons, naphthalene 11 and related 1,2-dihydroacenaphthylene (acenaphthene) 12 provide good 60 scaffolds from which to design donor ligands for the construction of metal complexes and extended networks. 13 The double substitution of groups or atoms at the proximal peri-positions inevitably increases the degree of steric hindrance within the molecule as a result of repulsive interactions resulting from sub-monodentate μ 2 -bridging, bidentate chelating and asymmetric hemilabile coordination. 
In a combined study of Group 15 and 16 substituted compounds, 5 we have previously utilised the naphthalene backbone to prepare a variety of chalcogen and phosphorus compounds and associated metal complexes.
15-18 More recently we have focused on the acenaphthene skeleton investigating chalcogen-tin 19 compounds and related halogen-chalcogen and chalcogen-chalcogen 10 derivatives. 20 From a recent study, the series of chalcogen-donor ligands Acenap [EPh] [E`Ph] (Acenap = acenaphthene-5,6-diyl; E/E` = S, Se, Te) were shown to be ideal building blocks from which to construct coordination networks. Self-assembly with the series of silver(I) salts silver tetrafluoroborate (AgBF 4 ), silver 15 trifluoromethanesulfonate (AgOTf) and silver hexafluorophosphate (AgPF 6 ) afforded a range of 3D metalorganic frameworks, 1D polymeric chains and monomeric, mononuclear silver(I) complexes. counter-anion affects the structural architecture of the final silver(I) complex, generating two-three-and four-coordinate monomeric, mononuclear silver(I) complexes 1-5 and a 1D extended helical chain polymer 6.
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Whilst coordination complexes formed between organo-sulfur compounds and silver(I) salts are fairly common, those assembled from organo-selenides and organo-tellurides are much rarer. In fact, at the time of writing, a Cambridge Structural Database (CSD; version 5.33) 22 search yielded only five 35 examples of organo-tellurium silver(I) complexes. Table 1 . Crystal structures were determined for all six compounds, which were found to be unstable towards light whilst in solution. Selected interatomic 50 distances, angles and torsion angles are listed in Tables 2 and 3.  Further crystallographic information including hydrogen-bond  and other non-conventioanl weak inter-and intra-moleular  interaction data can be found in Tables S1-S3 and Figures S1-S4  in the Electronic Supporting Information (ESI). 55 (Figure 2 ). Crystals suitable for X-ray diffraction were obtained by slow diffusion of hexane into a saturated solution of the product in dichloromethane, at room temperature in the absence of light. The asymmetric unit contains two silver(I) centres, four sulfur-donor L1 ligands and two tetrafluoroborate counter-anions.
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Results and Discussion
Fig. 2
Two L1 ligands bind to silver(I) via monodentate sulfur coordination to form complex 1; two molecules are linked via a central Ag 2 F 2 rhombus core formed from weak Ag···F contacts (H atoms omitted for clarity).
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Within the structure, two crystallographically distinct molecules of the sulfur-donor L1 act as monodentate ligands, binding to silver through S coordination, affording a two-coordinate monomeric complex. The central silver atom adopts a distorted 75 bent coordination geometry, with an obtuse S(1)-Ag(1)-S(2) angle of 137.19(9)°. Additionally, neighbouring molecules of the silver complex link up to form dimers, joined by an Ag 2 F 2 rhombus core formed from weak intermolecular Ag···F interactions [Ag(1)···F(1) 2.511(9) Å; Ag(1)···F(1) 1 2.563(7) Å; Coordination to silver has no significant effect on the conformation of the acenaphthene components or the degree of 5 molecular distortion occurring within the organic framework compared with the parent donor ligand L1. 20 The two independent acenaphthene fragments (L1a/L1b) adopt similar axial conformations; 25 in each case aligning the S-C Ph bond perpendicular to the organic backbone corresponding to a type A Figure 5 ). Crystals of 2 suitable for X-ray diffraction were obtained by recrystallization from diffusion of hexane into a saturated acetone solution, whilst crystals of 3 were obtained from hexane/dichloromethane. Recrystallisations of both products 10 were performed at room temperature, in the absence of light to prevent the complexes from decomposing. In contrast to complex 1, the capacity of the trifluoromethanesulfonate (triflate) counter-anion to coordinate to silver has a significant impact on the geometry and molecular configuration of the final solid state structure. Three The three-coordinate complex 5 adopts a comparable structure to To accommodate the change in metal coordination in 5, rotation around the Ag(1)-Se(2) bond positions the non-bonded Br···Se interaction of L2b quasi-perpendicular to that of L2a, whilst maintaining a parallel alignment of the two acenaphthene 45 backbones (cf. 2 the two acenaphthene planes and periinteractions align parallel to one another). The equatorial arrangement adopted by L2a and L2b, 25 aligning the Se-C Ph bonds along the respective acenaphthene plane, subsequently positions both phenyl rings in close proximity to the Looking down the extended chain polymer, the silver(I) ions align in two columns with the closest Ag···Ag distance 3.542(1) Å, slightly longer than twice the van der Waals radii of silver 70 (3.44 Å). 24 Unsurprisingly the geometry of the acenaphthene fragment in 6 is unaffected by coordination within the helical chain. The equatorial arrangement positions the Te-C Ph bond close to the acenaphthene plane, 25 with no apparent change in the molecular distortion compared with the free ligand L3 [Te (1) 
Experimental Section
All experiments were carried out under an oxygen-and moisturefree nitrogen atmosphere using standard Schlenk techniques and glassware. Reagents were obtained from commercial sources and 10 used as received. Dry solvents were collected from a MBraun solvent system. Elemental analyses were performed by Stephen Boyer at the London Metropolitan University. Infra-red spectra were recorded as KBr discs in the range 4000-300 cm -1 on a Perkin-Elmer System 2000 Fourier transform spectrometer.
1 H 15 and 13 C NMR spectra were recorded on a Jeol GSX 270 MHz spectrometer with δ(H) and δ(C) referenced to external tetramethylsilane. 77 Se and 125 Te NMR spectra were recorded on a Jeol GSX 270 MHz spectrometer with δ(Se) and δ(Te) referenced to external dimethylselenide and diphenyl ditelluride 20 respectively.
19 F NMR spectra were recorded on a Bruker Oxford 300 MHz spectrometer with δ(F) referenced to external trichlorofluoromethane. Assignments of 13 C and 1 H NMR spectra were made with the help of H-H COSY and HSQC experiments. All measurements were performed at 25 °C. All values reported 25 for NMR spectroscopy are in parts per million (ppm). Coupling constants (J) are given in Hertz (Hz). Mass spectrometry was performed for 1, 2 and 4 by the University of St. Andrews Mass Spectrometry Service; Electrospray Mass Spectrometry (ESMS) was carried out on a Micromass LCT orthogonal accelerator time 30 of flight mass spectrometer. Mass spectrometry was performed for 3, 5 and 6 by the EPSRC National Mass Spectrometry Service in Swansea. 3407w, 3059w, 2922w, 2827w, 1871w, 1802w, 1743w, 1695w,  1655w, 1598s, 1577s, 1478s, 1439s, 1417s, 1404s, 1320s, 1258s,  1231s, 1204s, 1185w, 1132vs, 1085vs, 1025vs, 935s, 854s, 840s,  813s, 765w, 750vs, 734s, 687s, 623s, 605s, 560w, 519s, 1653w, 1599s, 1575w, 1561s, 1474s, 1436s, 1414s, 1347w,  1324s, 1301w, 1255w, 1231s, 1211w, 1082vs, 1054vs, 837vs , 810s, 742vs, 686s, 597w, 533w, 519s, 472s, 311w; δ H (270 MHz, 1749w, 1652w, 1597s, 1575w, 1561s, 1473w, 1437s, 1411s,  1348w, 1327s, 1291vs, 1254vs, 1234vs, 1215vs, 1158vs, 1108s,  1065w, 1019vs, 935w, 912w, 837vs, 810s, 739vs, 687s, Crystal structure analyses X-ray crystal structures for 1-3 and 6 were determined at -148 (1) 95 °C on the St Andrews Robotic Diffractometer 27 a Rigaku ACTOR-SM, Saturn 724 CCD area detector with graphite monochromated Mo-Kα radiation (λ = 0.71073 Å). The data was corrected for Lorentz, polarisation and absorption. Data for compounds 4 and 5 were collected at -180(1) °C by using a 100 Rigaku MM007 High brilliance RA generator (Mo Kα radiation, confocal optic) and Saturn CCD system. At least a full hemisphere of data was collected using ω scans. Intensities were corrected for Lorentz, polarisation and absorption. The data for the complexes analysed was collected and processed using 105 CrystalClear (Rigaku). 28 The structures were solved by direct methods 29 and expanded using Fourier techniques. 30 The nonhydrogen atoms were refined anisotropically. Hydrogen atoms were refined using the riding model. All calculations were performed using the CrystalStructure 31 crystallographic software 110 package except for refinement, which was performed using SHELXL-97. 32 These X-ray data can be obtained free of charge via www.ccdc.cam.ac.uk/conts/retrieving.html or from the Cambridge Crystallographic Data centre, 12 Union Road, Cambridge CB2 1EZ, UK; fax (+44) 1223-336-033; e-mail: 115 deposit@ccdc.cam.ac.uk CCDC Nos: .
Conclusions
The self-assembly of chalcogen-donor acenaphthenes [Acenap(Br)(EPh)] (Acenap = acenaphthene-5,6-diyl; E = S, Se, 5 Te) L1-L3 20 with silver(I) salts, AgBF 4 and AgOTf, afforded six distinct silver(I) coordination complexes 1-6, including two rare examples of organo-telluride silver(I) coordination. In each compound, the organic acenaphthene ligand (L1-L3) adopts the same ligation mode, binding to silver via classical monodentate 10 coordination through the chalcogen atom. Nevertheless, modification of the chalcogen congeners within the ligand shell and the coordinating ability of the respective counter-anion affects the geometry adopted by the silver centre (linear, bent, trigonal planar, tetrahedral) and the structure of the final 15 complex, generating two, three and four coordinate monomeric, mononuclear silver(I) complexes 1-5 and 1D polymeric chain 6.
Independent reactions of the three chalcogen ligands L1-L3 with AgBF 4 afforded three monomeric, mononuclear two-coordinate 20 complexes. In each case, the BF 4 -anion was shown to be noncoordinating, although weak intermolecular Ag···F interactions were observed. In the sulfur derivative 1, silver adopts a bent coordination geometry, with neighbouring molecules associating to form dimers centred on an Ag 2 F 2 rhombus core. Introduction 25 of the heavier chalcogen congeners in the isomorphous complexes 2 and 3, resulted in a linear metal geometry, with additional weak Ag···Br contacts constructing a quasi-chelate ring between the ligand and the silver centre in a distorted seesaw arrangement. 30 In contrast, the strong coordinating ability of the triflate anion affords two related monomeric three-(5) and four-coordinate (4) complexes and a 1D extended polymeric chain 6. In each case, the triflate binds to silver via monodentate coordination through a 35 single O atom, with additional weak Ag···O contacts in 6 affording a quasi-tetra-monodentate μ 4 -bridging mode. The fourcoordinate complex 4 is constructed from three sulfur L1 ligands and a single triflate molecule, generating a tetrahedral environment around the central silver atom. In complex 5, the 40 additional bulk of the selenium ligand reduces the coordination, resulting in only two L2 ligands and a triflate ion around the trigonal pyramidal silver. The mononuclear 1D polymeric chain 6 is assembled from repeating (Ag 2 OTf 2 L3 2 ) n units, linked by a network of μ 4 -bridging triflate anions. The central coordination 
